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ABSTRACT 
This paper discusses a  study of the observed ef fec ts  o f  solar 
radiance on the Nimbus 7 Scanning Mu1 t i  channel Microwave Radiometer 
ISMMR) cold reference signal. Unexpe~ted diurnal responses in th i s  
signal sometimes 1 arger than the typical cold reference sigr;al r e s ~ l  ted 
from acquisition of the solar disc.  Solar heating of the SVMR com- 
ponents as a  function of orbital  locations was correlated with the cold 
reference radiances fo r  two se ts  of sequential o rb i t  s ix  months apart. 1 
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1. INTRODUCTION 
-. 
The Nimbus-7 Scanning Mu1 t i channe l  Microwave Radiometer (N-7 JSMMR) u t i l  i zes 
a two -po in t  r ad i ance  re fe rence  scheme t o  p rov i de  rad iance  measurement 
ad justment  i n f o rma tJon  when t h e  rad iomete r  ga in  changes, One p o i n t  i s  t h e  
r a d i a t i o n  f rom a  waveguide l oad  f o r  which t h e  temperature i s  c a r e f u l l y  
~ u n i t o r e d ;  t h e  o t h e r  i s  f r e e  space r a d i a t i o n  (2.7K) mon i to red  by  a  s e t  o f  
t h r e e  horn antennas ( r e f .  1). I n  o rde r  t o  avo id  i n t e r c e p t i o n  i n  t h e  main 
beam o f  t h e  ea r t h - v i ew ing  antenna, obse rva t i on  o f  t h e  l i m b  of  t h e  e a r t h  
and o f  t h e  Nimbus-7 s o l a r  panels,  t h e  horns shown i n  F i g u r e  1 were aimed 
15' above t h e  l o c a l  h o r i z o n t a l  and 10' t o  t h e  r i g h t  o f  t h e  spacecra f t  
v e l o c i t y  v e c t o r .  As a  r e s u l t ,  an unavoidable  obse rva t i on  o f  s o l a r  r a d i a -  
t i o n  occurs  once every  o r b i t a l  pe r i od ,  because Nimbus-7 i s  i n  a  sun- 
synchronous o r b i t  i .e., crosses t h e  equator  a t  approx imate ly  local  noon 
when i n  t h e  sou th - t o -no r t h  p o r t f o n  o f  t h e  o r b i t ,  and has an o r b i t  t i l t  o f  
99.3' w i t h  r e s p e c t  t o  t h e  e q u a t o r i a l  p lane.  S ince t h e  N-;'/SMMR g a i n  
v a r i e s  approx imate ly  w i t h  o r b i t a l  pe r iod ,  response t o  t h e  s o l a r  d i s c  can 
be f i l t e r e d  o u t  and t h e  c o l d  re fe rence  s i gna l  syn thes ized  by i n t e r p o l a -  
t i o n  ove r  t h e  s o l a r  a c q u i s i t i o n  i n t e r v a l .  
Th is  r e p o r t  desc r i bes  a  s tudy  o f  t h e  s o l a r  rad iance  as observed w i t h  t h e  
co l  d  r e f e r e n c e  horns,  and an unexpected d i  u r n a i  response, sometimes 
l a r g e r  than  t h e  normal s i g n a l  r e s u l t i n g  f rom t h e  s o l a r  d i s c  a c q u i s i t i o n ,  
which cannot  be a t t r i b u t e d  t o  r e - r a d i a t i o n  f rom t h e  N-7/SMMR r a d i o  
frequency ( r .  f. ) components. 
PERTINENT SMMR CHARACTERISTICS 
Figure 2 shows t h e  SMMR l o c a t i o n  onboard t he  Nimbus 7  spacecra f t .  Note 
t h a t  t h e r e  i s  a  r a t h e r  l a r g e  s h i e l d  behind t h e  ea r t h - v i ew ing  antenna d i s h .  
When t h a t  s h i e l d  and t h e  main antenna d i s h  f a c e  t h e  sun, concen t ra ted  
hea t i ng  can occur .  A t  o t h e r  t imes  t h e y  opera te  as hea t  r a d i a t o r s  t o  t h e  
e a r t h  and space, c o o l i n g  t h e  SMMR components. 
In the schematics in Figure 3 ,  i t  will be noted that the microwave 
radiation travels from the multif~equency feed horn via the coaxial or 
standard waveguides through the bul khead t o  the f e r r i t e  switch. Note I> 
that  there are different flow paths and temperature measurements for the 
horizontal and vertical polarizations for most of the frequencies. 
B 
However, in some cases, the same temperature measurement i s  used for more 
than one frequency. In a similar manner the microwaves received by the 
calibration horns pass from the receiver via the coaxial or standard 
waveguide t h r o u g h  the bulkhead to the f e r r i t e  switch block, 
An ci'fset voltage i s  used to  make the output counts increase with increasing 
detected radiances. However, there i s  always a possibil i ty t h a t  the 
reference voltage will change during the course of an orb i t .  I t  i s  
therefore desirable to  remove th is  offset  signal by taking the difference 
between the warm counts ( C w )  and the cold counts (Cc). The parameter 
(Cw-Cc) represents the true response of the N-7/SMMR Dicke type radiometer 
t o  the radiance received by the cold horn, ( r e f .  1) .  
The component temperatures were measured by accurate platinum resistance 
units which were compared with a constant temperature reference. Their 
locations on the N-71SMMR are  indicated in Figure 3 ,  along with the 
i 
engineering block word numbers, corresponding to the SMMR Data Format 
shown in Table I .  
COUNT CONVERSION FACTORS 
For the (c,-Cc) counts, corresponding approximate radiance differences 
were computed using the value of 0.12 Kelvin/count. This value corresponds j 
to  the r a t io  (300-100)/(Cw-Cc) thermal - vacuuln chamber where 300 and 100 1 I 
were the physical temperatures of the warm and cold reference used during 1 
the thermal -vacuum chamber cal i brations . 
Table I 
SWR DATA FQRWT 
PATA BLOCK 16 
SUB-!iULTIPLF,YER 
The re1  a t i o n s h i p  between the  component temperature counts and t h e  ac tua l  
temperatures i s  g iven  by the  f o l l o w i n g  equat ion: 
Where: C counts 
C1= Cal i b r a t i o n  Temperature ( low)  = 1001 
C2= Cal i b r a t i o n  Temperature (h igh )  = 3040 
R1= 500.00 
Re= 598.85 
T = Measured Temperature (K) 
The o t h e r  values i n  equat ion (1.0) vary  as a func t ion  o f  t he  u n i t  tempera- 
t u r e  befng measurfd. Values fo r  t h c  o t h e r  c o n s t r a i n t s  a re  shown i n  Table II, 
Table I 1  
COUNT/TEMPERATURE CONVERSION FACTORS 
Cal i b r a t i  on Horn Values 
( 1  1 (2 )  (3 )  
293.16 293.16 293 .I6 
SWITCH f S W )  
7 
Freq (GHZ) 6.6 10.7 18.0 21 .O 37(H) 37(v)  
BULKHEAD 
Freq (GHz) 6.6 10.7 18/37(H) 21/37(V) 
1 
F igures 4 through 15 show t h e  manner i n  which (Cw-Cc) v a r i e d  through a sequence , 
of successive o r b i t s .  On 24 Jan. 1979, t h e  s t a r t  o f  t h e  f i r s t  pass (#I2691 I I I 
across t h e  equator on t h e  descending node was about 10 minutes a f t e r  SMMR turn-on.  J 
The abrup t  r i s e  i n  (Cw-Cc) values near t h e  South Pole i n  f i g u r e s  4 and 5 were 1 I i 
due t o  d i r e c t  v iewing o f  s o l a r  produced microwave energy by t h e  re fe rence  c o l d  I 
horns, It w i  11 be noted t h a t  i n  f i g u r e s  6 through 9 t h e  rad iance  d i f f e r e n c e  due i 
t o  t h i s  s o l a r  produced e f f e c t  decreases w i t h  i nc reas ing  o r b i t s  a f t e r  SMMR power- 
on, AVter about t h e  f o u r t h  o r b i t ,  these appears i n  t he  data t o  be l i t t l e  o r  
no d i r e c t  s o l a r  r a d i a t i o n  v iewing by t he  18, 21  and 37 GHz c a l i b r a t i o n  horns. 
i 
i 
i 
i 
i 
The same e f f e c t s  occurred d u r i n g  sequent ia l  o r b i t s  on 23 ;sly, 1979, shown i n  
f i g u r e s  10 through 15, Th i s  sequence o f  o r b i t s  s i x  months l a t e r  were i n  a 
plane almost z x a c t l y  over  t h e  same e a r t h  surface l oca t i ons ,  I n  t h i s  case, o r b i t  
#3760 a l s o  s t a r t e d  about t e n  minutes a f t e r  SElMR turn-on. However, because of 
t he  changed sun p o s i t i o n  w i t h  r espec t  t o  t h e  Nimbus-7 o r b i t ,  t h e r e  was a s h i f t  
i i 
i n  t he  t i n e  a t  which s o l a r  r a d i a t i o n  s t r uck  t he  c o l d  horns. I n  these f i g u r e s  1 
use o f  d i f f e r e n t  sca le  f ac to r s  f o r  some o f  t h e  frequencies produced a d i s t o r t i o n  1 
o f  t h e  apparent magnitude o f  t h i s  e f fec t .  
However, as i s  i n d i c a t e d  i n  f i g u r e s  16 through 21  when t h e  same (Cw-Cc) sca le  
f a c t o r  was used f o r  a1 1 f requencies,  t h e r e  i s  a c o n s i s t a n t  t r e n d  between data 
taken s i x  months apa r t .  The t r u e  rad iance corresponding t o  t h e  (Cw-CC) counts 
has n o t  as y e t  been determined. For t h i s  reason i n  a1 1 o f  these f i g u r e s  the  
computed rad iance was a r b i  t r a r l y  determined us ing  300-0.13 (Cw-Cc) counts ( K )  
producing a decreasing rad iance f o r  i nc reas ing  counts.  Thus t h e  a d d i t i o n  of 
s o l a r  microwave energy produces an i nc reas ing  (Cw-Cc) radiance. 
I n  F igures 22 through 30 t h e  temperature v a r i a t i o n s  a long  each frequency micro- 
wave f low pa th  f o r  t he  h o r i z o n t ~ l  and v e r t i c a l  p o l a r i z a t i o n s  i s  shown f o r  the  
f i r s t  o r b i t  (#1269). F igures 31  through 39 show t h e  same parameters f o r  the  
4 t h  o r b i t  (# I272 a f t e r  SMMR power-on on 24 Jan. 1979, 
I 
.! 
Simular  SMMR csniponcnt temperature rnsasurements made 6 months l a t e r  f o r  o r h i  t s  
$3769 and 4f3763 are shown i n  f i gu res  40 through 46 and 47 th rough  53 r e s p e c t i v e l y .  
Fo r  convenience t h e  k;isle tiave a1 1 been normal 4 zed and equi  va l  c n t  1 a t i  tudc 
p o s i t i o n s  i n d i c a t e d  an a1 1 of these Pigurcs,  
To i n d i c a t e  t h e  n a t u r e  o f  t h e  changes i n  t he  feed  horn and re ference ho rn  
temperatures f o r  severa l  sequen t i a l  s r b i  t s ,  f i g u r e s  54 th rough  57 g i v e  a com- 
p a r i s o n  f o r  t h e  two o r b i t a l  se t s  o f  measurements, Figures 54 compares t h e  
temperature o f  t h e  feed-horn su r faces  used f o r  a l l  f requenc ies b u t  6.6 GHz. 
F i g u r e  55 skrows t h e  6.6 GHz h o r i z o n t a l  p o l a r i z a t i o n  fwd -ho rn  temperature 
v a r i a t i o n ,  F igures  58 th rough  61  i n d i c a t ?  tt :e manner i n  which t h e  f e r r i t e  s w i t c h  
temperatures,  change as a f u n c t i o n  o f  t ime ,  I t  w i l l  be no ted  t h a t  except  f o r  
t h e  expected s h i f t  i n  t h e  temporal p o s i t i o n  of t h e  peak temperatures,  t h e r e  
was l i t t l e  change i n  t he  manner i n  which t he  temperatures v a r i e d  f o r  t h e  two 
s e r i e s  o f  o r b i t s ,  
4.1 Comnents 
The shape o f  t h e  component temperature curves more o r  l e s s  f o l l o w  expecta-  
t i o n s  d u r i n g  t h e  course of  an o r b i t a l  p e r i o d  The Nimbus-7 spacec ra f t  i s  
i n  s u n l i g h t  f o r  about  701  o f  i t s  104 m inu te  o r b i t ;  t he  c y c l i c  v a r i a t i o n  o f  
t h e  components f o l l o w  t h i s  t r end .  The somewhat sharper peak on t h e  n i u l t i -  
f requency r e c e i v i n g  horrl temperatures my be a t t r i b u t e d  t o  shadowing e f f e c t s  
t h a t  d i f f e r  from those  on t h e  c o l d  re fe rence  horns.  Proceeding f rom t h e  
exposed components i n  towards t h e  rad iomete r  bulkheads and i n t e r i o r  s w i t c h  
temperature,  t he  amp1 i tude  of t h e  d i  u r n a l  v a r i a t i o n  i n  component temperatures 
i s  seen t o  decrease. S ince  i t  i s  a n t i c i p a t e d  t h a t  t h e  i ns t r umen t  c a l i b r a -  
t i o n  a l go r i t hm  based on t h e  assumption of  in-phase ins t rument  temperature 
v a r i a t i o n s  w i l l  be impacted, t h e  phase s h i f t  i n  t h e  d i u r n a l  component 
temperature v a r i a t i o n s  a l ong  t h e  r a d i o m e t r i c  paths i s  notewor thy.  
Indeed, s l i g h t  d a y l n i g h t  d i f f e r e n c e s  have been no ted  i n  t h e  rad iomete r  
s i g n a l s  r ece i ved  (Reference 3)  f rom a g i v e n  ocean area (averaged o v e r  300 
o r b i t s ) .  
So la r  a c q u i s i t i o n  by t h e  c o l d  horns was expected a t  a l l  f requenc ies .  
The ampl i tudes measured were a l s o  expected (Ref .  4 ) .  Superimposed upon 
t h i s  however, i s  a d i u r n a l  response t h a t  was n o t  expected. This  a d d i t i o n a l  
s i gna l  P___L cannot be a t t r i b u t e d  t o  r . * rad ia t i on  from t h e  inst rument  components, I 
I 
s i nce  t h e  s igna l  i s  i n  t h e  oppos i te  sense t o  t he  p o t e n t i a l  r e - r a d i a t i o n  , 
source temperatures, i .e., t h e  radiometer r k ~ d i  ngs decrease when the  I 
--
component temperatures jrncreasq. Th is  u s u a l l y  occurred between the  South 1 I 
Pole and t h e  Equator on t l i e  ascending p o r t i o n  o f  t h e  o r b i t .  I n  Figures 58 i 
t h rough 61 i t  w i l l  be noted t h a t  even t h e  Dicke temperatures increased du r i ng  
t h i s  p o r t i c t l  o f  t h e  o r b i t s .  
i 
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F i g u r e  4. SMMR r a d i a n c e  d i f f e r e n c e  (Cw-Cc) as a f u n c t i o n  o f  s e q u e n t i a l  
orbits f o r  6.6 GHz. O r b i t s  1269 through 1272 (24 Jan. 1979).  
'+-Orbit 1269 
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RELATIVE TIME AFTER DESCENDING NODE (MINUTES) 
F i g u r e  5 . SPlMR r a d i a n c e  d i f f e r e n c e  (Cw-C,) a s  a f u n c t i o n  o f  s e q u e n t i a l  
o r b i t s  f a r  1 0 . 7  Gliz. O r b i t s  1269 th rough  1272 (24  Jan. 1 9 7 9 ) .  
F i g u r e  6  . SMMR rad iance  d i f f e r e n c e  (Cw-Cc) as a f u n c t i o n  o f  s e q u e n t i a l  
o r b i t s  f o r  18.0 GHz. O r b i t s  1269 th rough  1272 (24 Jan. 1979). 2 
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Figure 7. SMMR radiance difference ( C w - C c )  as a function of sequential 
orbi ts  for  21.0 GHz. Orbits 1269 tl~rough 1272 (24 d a n .  1979). 
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Figure  8 . SMM", r a d i a n c e  d i f f e r e n c e  (C,-C,) a s  3 f u n c t i o n  o f  s e q u e n t i a l  
o r b  l t s  f o r  37.0 $Hz v e r t i c a l  pol a r i  n t i  on. O r b i t s  1269 
through 1272 (24 J a n .  1979).  
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Figure  9 . SFIMR r a d i a n c e  d i f f e r e n c e  (Chr-Cc) a s  a f u n c t i o n  o f  s e q u e n t i a l  
o r b i t s  f o r  37.0  GHz h o r i z o n t a l  p o l a r i z a t i o n .  O r b i t s  1269 
through 1272 (24 J a n .  1979) ,  
Figure 10. SMMR radiance d i f f e rence  (Cw-cc )  a funct ion of sequential  
o r b i t s  f o r  6.6 GHz. Orbits  3760 through 3763 
(23 Ju ly  1979). 
Figure 11. SMMR radiance d i f fe rence (Cw-Cc)  as a funct ion o f  sequent ia l  
o r b i t s  f o r  10.7 GHz. O r b i t s  3760 through 3763 (23 J u l y  1979) 
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Figure 12. SMMR radiance d i f fe rence  (Cw-C,) as  a funct ion o f  sequential  
o r b i t s  f o r  18 GHz. Orbits  3760 through 3763 (23 Ju ly  1979). 
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Figure 13. SMMR radiance difference (Cw-Cc)  as a function of sequenti a1 
ovbits f o r  21 GHz. Orbits 3760 through 3763 (23 July 1979). 
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Figure 14. SMMR radiance dtfference (Cy-Cc) as a function of sequential 
o rb i t s  for  37 ( H )  GHz. Orbits 3760 through 3763 
(23 July 1979). 
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Figure  15, SMMR rad iance d i f f e rence  between C and Cc as a f unc t i on  o f  
sequent ia l  o r b i t s  f o r  37 ( V )  GHz. ' ~ r b i t s  3760 through 3763 
(23 J u l y  1979). 
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Figure 16, Comparison o f  6.6 GHz (Cw-Cc) f o r  1 s t  and 4 th  o r b i t s  a f t e r  
power-on f o r  24 January 1979 and 23 July 1979. 
Figure 17. Comparison of 10.7 GHz (C,-C,) for 1 s t  and 4 t h  orbits af ter  
power-on for 24 January 1979 and 23 July 1979. 
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F igure  18. Coniparisan o f  18 GHz (Cw-Cc) f o r  1 s t  and 4 t h  o r b i t s  a f t e r  
power-on f o r  24 January 1979 and 23 J u l y  1979. 
Figure  1 9 .  Caliiparison of 21  GHz (Cw-C,) f o r  1st and 4 t h  o r b i t s  a f t e r  power-on 
f o r  24 January 1979 iind 23 July 1979. 
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Fjgurle 20.  Colnparison o f  37 GHz h o r i z o n t a l  (Cw-C,) f o r  1st and 4 t h  o r b i t s  a f t e r  
power-on f o r  24 January  1979 and 23 July 1979. 
Figure 21. Coniparisoti of 37 Gllz ver t i ca l  (Cw-Cc) f o r  1st and 4th o r b i t s  
a f t e r  power-on f o r  24 January 1979 and 23 July 1979, 
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F i  (l 22 SMMR 6.6 GHz h o r i  zon ta i  p o l a r i  z a t i  on t rans l i i i  s s i on  pa th  counts/  
temperatures vs. o rb?  t t i m e s / l a t i  tudes compared w i t h  (CW-CC) 
radiances. Orbi  t #1269, 24 January 1579. 
F i g .  25 SMMR 6.6 GHz v e r t i c a l  p o l a r i z a t i o n  t r ansm iss ion  p a t h  counts/  
te lnperatures vs. o r b i t  t i r n e s / l a t i  tudes compared \ v i  t h  (Cw-Cc) 
radiances.  O r b i t  #1269, 24 January 1979. 
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F i g .  24 SMMR 10.7 GHz polarization transmission path counts/temperatures 
vs. orbit tjmes/1atitudes compared with (Cw-Cc) radiances. Orbit 
#1269, 24 January 1979. 
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Fig .  25 SMMR 18 GHz h o r i z o n t a l  p o l a r i z a t i o n  t r a n s m i s s i o n  p a t h  c o u n t s /  
t e m p e r a t u r e s  vs  . o r b i t  t ines/l  a t i  t u d e s  compared w i  t h  (Cw-Cc) 
r a d i a n c e s .  O r b i t  #1269, 24 January 1979. 
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Fig .  26 SMMR 18 GHz v e r t i c a l  p o l a r i z a t i o n  t ransmiss ibn  path counts1 
temperatures vs .  o r b i t  t i m e s / l a t i  tudes  compared w i t h  (Cw-Cc) 
rad iances .  Orb i t  #1269, 24 January 1979. 
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F i g .  27 SMMR 21 GHz horizontal polarization transmission path counts/ 
temperatures vs. orbit times/lati tudes compared with (Cw-Cc) 
rad5ances. Orbit #1269, 24 January 1979. 
APPROXIEWE P2QIANCE DIFFERENCE (K) TEMPERATURE (2 1.3 K) 
N aJ 
I L  
a3V) 
" aJ 
d m 0  
NLEI 
a, G 
e a s -  
51: E W m  E U  
V)" L 
f 2370 - 
13 37 G f f ~  (HI  3 / Orbit 1269 
2399 
i 
24 10 
I 
! 
- I -*'- Block d ( 3 1 )  Calfbratfon Horn 37 Gu 
1 5 0 0  APPROXIMATE LATtTUDE LOCATIOM 
EQ 4 5 O ~  S:P. 45Os EQ 4 5 ' ~  N.P. 45O# EQ 
1 4 0 0  1 I I 1 I I I 1 I I I I 
0 10 20 30 40 50 60 70 80 90 100 105 
RELATIVE TIME AmER DESCENDING NODE (MINUTES) 
F i g .  29 SMMR 37 GHz h o r i z o n t a l  p o l a r i z a t i o n  t ransmission pa th  counts/ 
temperatures v s .  o r b i  t t i m e s / l a t i  tudes compared w i t h  (Cw-Cc) 
radiarrces. O r b i t  #1269, 24 January 1979. 
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Fig. 30 SMMR 37 GHz ver t ical  polarization transmission path counts/ 
temperatures vs . orb i t  times/l a t i tudes  compared v!i t h  (Cw-Cc) 
radiances. Orbit #1269, 24 January 1979. 
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F i g .  3 1  SMMR 6.6 GHz h o r i z o n t a l  p o l a r i  ati ion t ransm iss ion  p a t h  counts /  
tempera tu res  vs. o r b i t  t i m e s / l  a t i  tudes compared w i t h  (Cw-Cc) 
rad iances .  O r b i t  #1272, 24 January  1979. 
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Fig .  32 SMMR 6 .6  GHz v e r t i c a l  p o l a r i z a t i o n  t r ansn l i s s ion  pa th  counts /  
t empe ra tu re s  vs .  o r b i t  t imes11 a t i  t u d e s  compared w i t h  (CW-Cc) 
r ad i ances .  O r b i t  #1272, 24 Janua ry  1979.  
-- 310 
-- 306 
Block a 1 3 7 1  n u l k l ~ c a d  t1! 10.7 GHZ 
- 290 
APPROXIMATE UT~TUDE LOCATION 
0 10 20 30 40 50 60 70 80 90 100 105 
alack 7 ( 5 3 )  Cal  i b r ~ t l o r r  :'3vr' C ~ l d p  2 
1500 4 iTUDE 
EQ 4 5 O ~  S.P. 45% 4 5 ' ~  N.P. 4 5 ' ~  
286 
EQ 
1400 1 I I ' I 1 I I I I 1 I 1  
RELATIVE TIME AFTER DESCENDING NODE (MINUTES) 
F i g ,  3? SMMR 10.7 GHz p o l a r i z a  t i ~ n  t ransmiss ion  pa th  counts/ temperatures 
vs. o r b i t  t ia les / l  a t i  tudes con~pared w'i t h  (CwFCc) rad iances.  Orbi  P; 
#1272, 2 1  January 1979, 
r l l ~ c k  -(la)  F w d  )lorn 
rul t i f rc :u~ncy 
APPROXIMATE LATiTUDE LOCATION 
90 100 105 
RELATIVE TIME AFTER DESCENDING NODE (MINUTES) 
F i g .  34 SMMR 18 GHz h o r i z o n t a l  p o l a r i z a t i o n  t r a n s ~ ! l i s s i  on pa th  counts/  
temperatures vs. o r b i t  t i p i e s / l a t i  t i ldes co~lipared \u i  t b  (Cw-Cc) 
radiances.  Orhi t 11272, 24 January 1979. 
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Fig.  56 SMf4R 21 GHz h o r i z o n t a l  p o l a r i z a t i o n  t r a n s m i s s i o n  pa th  c o u n t s /  
t empera tu res  vs .  o r b i t  t i m e s l l a t i  tudes  compared w i  t h  (Cw-Cc) 
r a d i a n c e s .  O r b i t  #1272, 24 January  1979. 
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Fig .  37 SMMR 2 1  GHz v e r t i c a l  p o l a r i z a t i o n  t r ansm iss ion  p a t h  counts /  
temperatures vs. o r b i t  t imes / l  a t i t u d e s  compared w i t h  (Cw-CC)  
radiances. O r b i t  #1272, 24 January 1979. 
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temperatures  vs  , o r h i +  t i m e s / ]  a t i  t udes  compared w i t h  (Cw-Cc) 
rad iances .  O r b i t  #l269, 24 January 1979. 
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Fig. 39 SMMR 37 GHz v e r t i c a l  po l a r r za t i on  t ransmission path counts /  
temperatures vs. o r b i t  t imes / l  a t i t u d e s  conpared v!i t;h (Cw-Cc) 
rad iances .  Orb i t  # l269 ,  24 January 1979. 
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r a d i a n c e s .  O r b i t  83760, 23 J u l y  1979. i 1 
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Fig. 4 l  SMMR 6.6 GHz v e r t i c a l  p o l a r i z a t i o n  t r ansm iss ion  pa th  counts/ 
temperatures vs. o r b i t  t i m e s l l a t i  tudes compared w i t h  (cw-CC) 
radiances. O r b i t  #3760, 23 3 u l y  1979. 
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Fig .  43 SMMR 18 GHz h o r i z o n t a l  p o l a r i z a t i o n  t r a n s m i s s i o n  p a t h  c o u n t s /  
t e m p e r a t u r e s  vs .  o r b i t  t imes11 a t i  t u d e s  compared wi t h  ( C v r C c )  
r a d i a n c e s .  O r b i t  #3760, 23 J u l y  1979, 
Fig .  $4 SMMR 21  GHz h o r i z o n t a l  p o l a r i z a t i o n  t r a n s m i s s i o n  p a t h  c o u n t s /  
t empera tu res  vs . o r b i t  t imes11 a t i  t u d e s  compared w i t h  (CW-cc) 
r a d i a n c e s .  O r b i t  #3760, 23 J u l y  1979. 
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F i g -  45 SMMR 37 GHz h o r i z o n t a l  p o l a r i z a t i o n  t ransmiss ion  pa th  c o u n t s /  
t empera tu res  v s .  o r b i t  t i m e s / ] a t j t u d e s  compared w i  t h  ( C W - ~ c )  
r a d i a n c e s .  Orbit #3760, 23 July 1979. 
Fig. 16 SMMR 37 GHz vertical  polarization transmission path counts/ 
temperatures vs. orb i t  times/l a t i  tudes conpared with (CW-CC) 
radiances. Orbit #3760, 23 July 1979. 
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tempera twres " 5 ,  orb i t  t i l l les/latj  tudes conlpared wit11 (c,-cc) 
radiances. 0ybj.t 13763, 23 July 1979. 
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F i g .  48 SMMR 6.6  Gliz v e r t i c a l  p o l a r i  z a t i o n  t r a n s n r i s s i  on p a t h  c o u n t s /  
t e m p e r a t u r e s  v s .  o r b i t  t i r n e s / l a t i  t u d e s  c o ~ n p a r e d  w i t h  (Cw-Cc)  
r a d i a n c e s .  O r b i t  #3763, 23 July 1979. 
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F i g .  49 SMMR 10.7 GHz pol ar i  z a t i ~ n  transmission path counts/temperatures 
vs. orbit  times/] atitudes compared with (CwmCc) radiances Orbit 
13763 ,  23 July 1979. 
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Fig.  50 SMMR 18 GHz hor izontp  J po l a r i za t i on  t r ansmis s ion  path counts /  
temperatures  vs. o r b i t  t i n e s / l  a t i  t i d e s  compared w i t h  (Cw-CC) 
rad iances .  Orb i t  13763, 23 J u l y  1979. 
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Fig. 51 SMMR 21 GHz h o r i z o n t a l  p o l a r i z a t i o n  t r a n s m i s s i o n  p a t h  c o u n t s /  
t empera tu res  v s .  o r b i t  t i m e s / l  a t i  tudes  compared wi t h  (Cw-Cc) 
r a d i a n c e s .  O r b i t  #3763, 23 J u l y  1979, 
Fig 52 SMMR 37 GHz horizontal polarization transmission p a t h  counts/ 
temperatures vs. orhit tinles/1atitudes compared with ( C W - C C )  
radiances. Orbit $3763, 23 July 1979. 
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Fig. 53 SMMR 37 Gtiz vertical polarization transrriission p a t h  counts/ 
temperatures vs .  orbit  times/l a t i  tildes compared \~!i t h  (Cw-Cc) i i 
radiances. Orbit $3763, 23 July 1979. I 
6 0 , 
's- ------. - - - 
-C u-  
- -- - . . . - - . - .  
- 7 . 
3 i 
Orbit 1269 
APPROXIIWTE LATITUDE LOCATION 286 
EQ 45% S.P. 45Os Eq 4 5 ' ~  N,P.  4 5 ' ~  E Q 
1400 / 1 I I  I  I I 1 1  1 
9 10 2 0 30 4 0 5 0 70 80 9 0 100 105 6 0 
RELATIVE TIME AFTER DESCENDING NODE (MINUTES) 
Figure  64. Comparison of t h e  m u l t i p l e  frequency feed-horn temperatures  f o r  
o r b i t s  1.269-1272 (24 J an .  1979) and t hose  measured on o r b i t s  
3760-3763 (23  J u l y  1979) .  (format word $13) .  
r\ 
Orbi t  3763' 
Orbi t  3760 
1900 
1 8 0 0  
I 
b 1500 , 1 290 '3 APPROXIMATE LATITUDE LOCATION 
EQ 
286 
45Os SLP. 45Os EQ 4 5 ' ~  N. P. 
1400 / 4 5 ' ~  I I E Q ! 1 1 1 1 
0 
I I 
i 
10 20 3 0 4 0 5 0 60 7 0 80 9 0 100 105 
RELATIVE T I M E  AFTER DESCENDING NODE (MIN I~TEs)  
Figure 55. Comparison of 6 .6  GHz horizontal polar iza t ion  antenna feed-horn 
(format word #14) temperatures f o r  o r b i t s  1269-1272 (24 Jan. 1979) 
and those measured on o r b i t s  3760-3763 (23 Ju ly  1979). 
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F igu re  56.  Compa~ison o f  t h e  6.6/10.7 GHz e a l  i b r a t i o n  horn  temperatures 
( f o r m a t  word #21) f o r  o r b i t s  1269-1272 (24 Jan. 1979) and those 
measured on o r b i t s  3760-3763 (23 J u l y  1979). 
Figure  57. Comparison o f  t h e  37.0 GHz c a l i b r a t i o n  horn t empera tu res  ( fo rmat  
word #31) f o r  o r b i t s  1269-1272 (24 Jan .  1979) and t h o s e  measured 
on o r b i t s  3760-3763 (23  J u l y  1979).  
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Figure 58. Comparison of t h e  6.6 GHz Dicke switch temperatures (word #5) f o r  
f o r  o r b i t s  1269-1272 (24 Jan. 1979) and those measured on o r b i t s  
3760-3763 (23 July  1979). 
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Figure 59. Comparison of t h e  10.7 GHi Dicke switch temperatures f o r  o r b i t s  
1269-1272 (24 Jan. 1979) and those measured on o r b i t s  3760-3763 
(23 Ju ly  1979). 
i j 
1 
1 
6 6 i 
I -, d- $ 1  r' - ,* - 
2500 . . _ .  .. . ..,I. . 3 10 
306 
2200 Orbit 1272 4 
-.=.-- +- - 
--.- _ _ 
0 ------- 
0 2000 
h 
1 . t  
1900 w 
0 
290 
1600 
1500 APPROXIMATE LATITUDE LOCATION 286 
N.P. 
20 3 0 6 0 7 0 80 9 0 100 105 
RELATIVE TIME AFTER DESCENDING NODE (MINUTES) 
Figure 60. Comparison o f  t h e  ho r i zon ta l l y  po la r ized  3? ,Q Gtlz Dicke switch 
temperatures  (word H15) f o r  o r b i t s  1269-1?;'2 ;!an. 1979) and those  
I 
measured on o r b i t s  3760-3763 (23 Ju ly  19791, 
F i g u r e  61. Comparr'son o f  t h e  v e r t i c a l l y  p o l a r i z e d  37.0 Gliz D icke  s w i t c h  
tenlperatures (word H l G )  f o r  o r b i t s  1269 t h rough  1272 (24 Jan. 1979) 
and those measured on o r b i t s  3760 t h r o u g h  3763 (23 J u l y  1979). 
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